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That this will be the effect of the machine, I can atteft, 
having ufed it for more than a year. 

It is fubmitted to the curious, whether this machirve might 
not be ufefully applied, ift, to regulate the heat of chymical 
and alchymical furnaces, where long digellions, and a uniform 
degree of heat are required ; 2dly, in the making of fteel, 
and in burning of Porcelain ware, in which a due regulation 
of the fire is of great importance •, 3dly, in green or hot 
houfes, and in apartments for hatching chickens, according to 
the Egyptian method. With a little alteration it might be 
applied to the purpofe of opening doors, windows, and other 
paffages, for a draught of air, and thereby preferve a due 
temperature of the air in hofpitals, &c. 



An Account of a MACHINE/w pumping Veffeh at Sea, 
without the Labour of Men. 

By Richard Wells. 

IN the courfe of the immenfe trade now purfued on the 
ocean, veffels are continually fubjecT. to leaks, which too 
often prove fatal to the crews, who, wearied out with inceffant 
pumping, are obliged, at laft, to fubmit to their unhappy 
fate, and defponding fink into their watery graves. It is 
therefore much to be defined, that fome method could be fug- 
getred for preferving the lives of fo intrepid and ufeful a fet of 
men. What has occurred to me on this fubject, I beg leave 
to lay before the Society, and flatter myfelf, it will not prove 
altogether unworthy of notice. 

When a veffel fprings a leak at fea, which cannot be dif- 
covered, inftead of exhaufting the crew with continual working 
at the pumps, they may form, with very little trouble, a ma- 
chine to difcharge the water, which will work itfelf, without 
any afliflance from the hands on boaid. 

Let a fpar or fpare top-maft be cut to the length of eight or 
ten feet, or more, according to the fize of the veffel •, mortice 
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four holes through the thickeft end, through which run four 
oars, fixing them tight, exactly in the middle-, to the four han- 
dles of the oars nail on four blades (made of (laves) the fize of 
the other ends, which will form a very good water wheel, if 
the oars are ftrong •, then fix into the oppofite end, what is 
commonly called a crank; the iron handle of a grindltone 
would fuic extremely well ; if not to be had, any ftrong bar of 
iron may be bent into that form, wedging it tight, to prevent 
its twitting round : then nail up a new pair of chaps on the 
forepart of the pump, for a new nandle to be fixed in, which 
will point with its outer end to the bow of the veiTel •, this 
handle will be fhort on the outfide, but as long on the infide 
as ;the diameter of the bore of the pump will admit, in order 
that the ipear may be plunged the deeper, and of courfe make 
the longer ftroke ; the handie muft be large enough to have a 
flit fawed up it, fufficient to admit a ftave edge ways, which 
muft be fattened with a ftrong or iron pin, on which . it may 
work; the lower end of the ftave muft be bored, to admit the 
round end of the crank ; then fix the fhaft with the oars (or 
arms) over the. gunwale an two crotches, one fpiked to the 
gunwale, and the other near the pump, cutting in the (haft a 
circular notch, as well to make it run eafier, by lefiening the 
friction, as to keep the whole fteady. A bolt muft be fixed in 
each crotch, clofe over the fhaft, to keep it from rifing ; as 
foon as the wheel touches the water, it will turn round, and 
the c r ank, by means of the ftave fixed on its. end, will work 
the handle of the pump. If the bore be four inches, and the 
piiton or ipear moves eighteen inches at a ftroke, it will dif- 
charge 220 cubic inches of water, and admitting the arms of a 
wheel to be fix feet from the center, it will turn round about 
146 times ina mile,or 730 times in an hour, when the fhip fails 
five knots, which is equal to nine hogfheads. If the furface 
of the water in the whole be fifteen feet irom the nozle of the 
pump, a man can raife in an hour, with common working, 
about thirty-eight hogfheads, which far exceeds the work per- 
formed by the wheel ; but this calculation is made on pumps 
of the common fize, I would therefore propofe that all vefltls 
.mould carry larger pumps, the advantage of which will appear 



from the following table. 
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A 4 inch bore will difcharge per hour, failing at the rate of 
five knots, ... 9 hogflieads 

5 inch, - - - - 14 and an half. 

6 ditto, - - 20 and 3-4ths. 

7 ditto, - - - - 28 and i-4th. 

8 ditto, - - - - 37 hogfheads; 

Hence we find, that a pump of eight inches bore, will 
difcharge with the wheel nearly the fame quantity that a man 
commonly raifes. If both pumps befet to work by the crank, 
double the quantity, or 74 hogheads will be difcharged j but 
if a cog wheel, of about three feet ten inches, with 51 cogs, be 
fixed on the end of the (haft or axis, and the crank be pafled 
through a trundle or lanthom wheel, of about two feet dia- 
meter, with thirteen rounds, to work with the axis parallel to 
the deck, and fixed to the pumps, in the manner ufed by 
brewers and diftillers, the crank will make about four turns to 
one revolution of the great wheel, and of courfe deliver 296 
hogfheads per hour ; yet as the refiflance made by the pumps 
will, in fome meafure, impede the motion of the wheel, it 
will not turn at the rate of 730 times in' an hour, for which 
fuppofe a deduction of one- third, which is certainly a great al- 
lowance, the quantity then difcharged per hour is about 200 
hogflieads, which is more than equal to the conftant work of 
five men -, thus if a veffcl failing at the rate of 

5 Knots, delivers 200 hogfheads per hour* equal to five 

mens work. 

6 Knots is 240 - equal to 6 ditto. 

7 Knots 280 - - - equal to 7 ditto. 

8 Knots 320 - equal to 8 mens work, 

I am aware of many objections that will be fuggeited. In 
the firft place, it will be faid, that pumps of eight inches bore, 
will be too large to be worked by the ftrength of men, when 
the wheel cannot be applied. I anfwer, n<"> more force is re- 
quired to difcharge a gallon of water at a ftroke from an eight 
inch, than from a four inch bore •, as the foort end of the lever 
or handle to the eight inch bore, need not be above a quarter 
part the leng h of the four inch, which will give a purchafe to 
the failor at the long end of the lever, fufficient to raife the 
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pifton or fpear a quarter the heighth of what is required in a 
four inch bore for a pifton moving three inches in an eight 
inch bore, and twelve inches in a tour inch bore, will deliver 
juft about the fame quantity of water. It will be further ob~ 
jecled, that in ttormy weather, when veffels generally make the 
molt water, the wheel could not be put overboard. I own 
there is fome force in this objection, but if a remedy is bene- 
ficial in fome cafes, though not adequate in all, it ought not to 
be totally rejected. Many leaks happen at feain moderate 
weather, and even thofe which are occafioned by damage in a 
dorm, often continue when the waves are abated. Sailors 
are frequently unhappily wafhed overboard, and poflibiy thofe 
who may have furvived the ftorm, are too few, and tuo weak, 
to keep the fhip clear of water, and perform the other necef- 
fary duties on board, in fuch cafe? this machine would be evi- 
dently ufeful. It may alfo be urged, that the wind at fuch 
time may be fo much a head, that the (hip cannot make way 
enough through the water to work the pumps ; to which I 
reply, when life is in danger, when grim death flares the af- 
frighted crew in the face, the port of deftmation is not to be 
confidered, but the veffel muft be fleered for that fhore, 
which beft fuits the working of the pumps, and keeping her 
above water. 

I would therefore propofe, that every veflel mould not only 
have pumps of eight inches bore, but be provided with a fhafr, 
crank, and proper wheels, which might eafdy be flowed away 
in little room, as the paddles of the water wheel may be un- 
fhipped, and the whole procured at a fmall expencc. 

These hints, together with the model, I fubmit to the in- 
ipecYion of the Society, and hope fome improvement may be 
made on this plan, which will prove ufeful to mankind. 



REFERENCES. Plate VI. fig. II. 

A. Top-Maft or Shaft of the Wheel. B. Oars or Arms of 
the Wheel. C. Crank. D. Pump. E, Frops on the Deck, 
to-fupport the Shaft, 



